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SMITHS

Human Factors Training
In an Avionics Maintenance Organisation

Presented by Nigel Moody



e CUSTOMER SERVICES — CHELTENHAM IS AN INDEPENDENT
MAINTENANCE ORGANISATION CO-SITED WITH THE OEM
DESIGN AND MANUFACTURING FACILITY

° IT HAS NO DESIGN AUTHORITY. ANY DESIGN CHANGES
REQUIRED HAVE TO BE ADDRESSED THROUGH THE OEM
DESIGN ORGANISATION
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PHILOSOPHY:

® DEVELOP A HUMAN FACTORS MODEL WHICH COULD BE
UTILISED ACROSS ANY SMITHS AEROSPACE SITE
WORLD-WIDE

® DEVELOP CORE TRAINING MATERIAL WHICH COULD

READILY BE CUSTOMISED BY ANY SMITHS AEROSPACE SITE
WORLD-WIDE TO SUIT ITS OWN PARTICULAR APPLICATION
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® TRADITIONALLY WE WOULD HAVE UNDERTAKEN THE WHOLE
TASK WITHIN THE COMPANY

® FOR THIS SUBJECT WE DECIDED THAT THE BEST APPROACH
WOULD BE TO UTILISE THE SERVICES OF A CONSULTANT
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MANAGEMENT COMMITMENT:
® ONE DAY TRAINING SESSION HELD WITH CUSTOMER

SERVICES WORLD-WIDE TOP LEVEL MANAGEMENT AND
SENIOR MANAGEMENT WITHIN CUSTOMER SERVICES EUROPE
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Smiths Aercapoce Customer Services

Foam Ak C3DACD1S7 3 smiths

bsua:
A 20 Sheet 101

Cormrective Action Request Form

N PART Ho:

DEFT: RRC Ma:

Plegis idemify source of paternial hazard

[ Mainssnsncs Documertation (speciy):

[l Procedural Documentation {specify): ...
[ Tooling Fixtures and Test Equipment (specifyl: ... ...
[ Unesfe Condifiers (specibyl:
L1 BadPracticss (spacityl s

[ other (specifyl:

Natsre of discrepancy (plesie specily helow):

Wt == attach e COrrections e

Hame: Datec _ oo

Actien Completed:

Signanure; Date: __(__!

THE DOCLMENT 1B CONTRCLLED BY THE CUSTOMER SEFVICES - CHELTENHEM QUALITY DEPARTMENT
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Smiiks Seroaypacs Cusiomer Services

Fam Fut GEDlicoise smtths

Task Handover

CODEFART No: RRG No:

SERIAL Mao: DATE: A

‘Work status up to point of hand over (e.g. “ses RRC"):

Ganeral description of tasks required to assist unitassembly handover:

Key additional information [specify below):

{ ) Maimenance/Engineering data

{ » Equprment and tools

() Materials and parts

{ ) Facilfies (e.g. Plating. Environmenial testing »
{ b Ctner

Signed: e _[outgoing Technician) Printed Name: Date: .

Slgned:  ......JlWneoming Techniclan) Printed Mame: = Dews

On camplation of maintenance, this farm & to be retained with the relevam RRC and Maintenance Record Pack

THIS DOCUMENT |5 CONTROLLED BY THE CUETOMER SERYIGED - CHELTENHAN QUALITY DEFARTMENT
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Smith Oerosisacs Cuslmner Seqice

Fom et GO0 ! smiths

Procedure Review Form

B3sue MO Lo Draft No. ..o, .. I3 applicable)

The abowe pracedurs has been validatad for use ard is considerad:

Acceptable: [ Mat Acceptable: []

Comments i not acceptable:

[[]= Check a= applicable

THIZ DOCUMENT 15 CONTROLLED BY THE CUETOMER SERYIGES - CHELTENHAR QUALITY DEFARTMENT
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MEDA INVESTIGATION PROCESS

1. Event occurs and
is notified to QA

2. Preliminary
investigation decides
if event was due to a
maintenance error

Find the Maintenance
Technician or DRT
who made the error

2. Conduct MEDA

Investigation

* Interview person

* Find contributing
factors

» Get ideas for process
improvement

Carry out follow-up
interviews, as
necessary, in order to
get all relevant
contributing factors
information

4. Take systemic

corrective actions

» Based on this event

* Based on data from
multiple events

3. Collect reports
Add the results form
investigation
information to the
Maintenance Error
Data Base

5. Identify trends

© SMITHS AEROSPACE PROPRIETARY INFORMATION

6. Provide feedback
to all employees
affected by the
process
improvements.
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Smiths Arrospace Customer Services

Foimn Ral. CSDACDHES tasika: 1
Dt Dinber 2003 Shest 1014

Maintenance Error Decision Aid

smiths

SECTION | - GENERAL

Reference Mo

Ardin=Station'\Customer concemed: .

Part hao:

Sl MO i
Cumtomer Ref. Na. (if approprane): ... ..

Date of Modicatian of Mantenands Emor [

Smithes Site of Repair: i

rvestigators Mame: ...

Investigaier's Telephone No: .

Dab= of Investigationr _ _ [/ _!__

Shift of Error {Circie: Doy, Swing, heght

Type of Mamenance (Circker In-house, Exemal
Closure Dabe:. )/

SECTION B - SUMMARY OF CONTRIBUTORY FACTOR, ERROR AND EVENT

Pleaze summarise:

SECTION il - EVENT

Please idendify the evenl:

__ a Arcraft Damage
__ b} Arcraft Inodent
__ €l Inpry

__ ) Wamanty Claim
__ &1 Major intemal Incident
__ fi Oihver

Describe the incidert'degradationiailure that caused the svent:

SECTION IV - MAINTEMANCE ERROR

Repadr Aotivity

__ @l Incormecty repairediassembled

__ b} Fauh not found

) Inoomeciyincompletely fecied

d} Incomecty ingoectad

__ &l Incomplete mairmenance undemaken

Describe the specific mainenances sfrar

Please identity the type of maintenance error (identity only ane):

fi Incorrect replacement park nstalied
n1 Camaged

h} Incorrect Buid kevels andior byps

—_ Iy Fomsign object in unit

__ Ib Otrear

THES DOCLMIENT B3 CONTROLLED BY THE CLISTOMER SERVICES - CHELTEMHAM QUALITY DEFARTMENT
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St Apapie Cusionmer Sanices

Form Ref. C50ACDN50 baue 1
Ciaria: Cctober 2003 Sheat Zofd

smtths

Maintenance Error Decision Aid
SECTION V - CONTRIBUTING FACTORS CHECKLIST (ROOT CAUSE)

[T —
1. Information [e.g. Maintemanoe Manuwals Service Bulletins procedures eio.
__ @) Mal underatand able __ a)Update process 2 lawed
__ bl Unavailablalrac cessble —_ 1) Irfarmnation nof used
__ ¢l Incomrect __ 91'Wnong maue used
__ ) Tex muchTonficing information __ hjithier (Explain Deliw)

Describe specifically how the identified infarmation above contributed to the error

M
2. EquipmentTaoolsParts
_ al Unsafe __ g1 Na'Poor instruchons in wsage
__ b Unavailabl= __ hi Too complicated
__ cli Unrelabie __ i} Incomeclly labelled
— d} Poar conlrels of displays ) Mot u=ed
__ &l Ma-cakaled __ Ky Driher (Explain Defow)

—_ 1) Inappropriete for @e task
Describe specifically how the identified equipme ntiteol'part above contributed to the error!

s

3, Equipment designicenfiguraton
__ a} ComplewNal user frendly __ dj Easy o install incorrectty
__ b} Configuration vanability betwesn squipments __ elinher (Explain below)
__ c) Acoessibilty

Describe specifically how 1he eguipment design conliguration absve cotributed 1o the errar:

Hia

a4,  JobTask
__ &l RepetbveeiMonatonous —_ di Daffierent from ciher smilar tasis
__ bl ComplaxiConfusng __ &) {ithier (Explain balow)
__ €1 NewiARered task

Desoribe speoifically how the job'task identified abowe contributed to the ermor:

s

8. Technical knowledgeiSkills
__ @l Imadequane skils _ d} Iradenuate mowledge of equpment
__ b} Inad=squate kroesedge of i __ =] Smiths procedres knowiedge
__ cl Inadequate task planning __ 1y Other (Explain below)

Describe specifically how the technical knowledgerskills identified above contributed to the error;

THIS DOCLUWENT 5 CONTACLLED BY THE CLESTOMER SERVICEE - CHELTEMEAM QUALITY JEFARTMENT

© SMITHS AEROSPACE PROPRIETARY INFORMATION 11 S I I I Lt h S




Smiths Amrospace Customer Senvices

Fem Raf. C3LAC01Z8 smtths

Dl igber 2013

Maintenance Error Decision Ald
SECTION V - CONTRIBUTING FACTORS CHECKLIST |ROQT CAUSE) - Continued

Hi&
6, Factars AMecting Individual Ferformancs
__ &l Pryscal health (indudng hearing and sight) __ i By sizedatrengih
__ bl Fabaue __ o} Parsonal ewant {e.g. family problem, car accident)
__ ) Time conelraints __ hiWarkplace dstrachen/mterruphon
__ d} Peer pressure __ i) Memary lapse
__ &} Complacercy —_ |1 Ceher (Explain below)

Deceribe specifically how factors affecting individual performance identified above contributed fo the arar

NiA&____
7. Envirenment/Facilities
— il Maise leves _ e¥Rain'Snow __ i) HazardousTooe suelances
__ bl Temperatura _ i vimd __ I} Possarzsources
__ ) Humdity __ ) Vibratons __ k) Inadgquate venblation
__ dj Lighting __ hiCleanliness __ |y Crher (Explain below)

Deseribe specifically how ervirarmentfacilities idertified abave contributed 1o the erran

Ni&
B, Organisational Environment Issues
&) Technical suppar (2.0 Enginsers, Tech Pube, et ]__ 0} Waork procesa/prcedurs indorract

__ bl Compary policiesiwork proce sses __ hivWark processiprocedune ot folosed

__ ] Unions __ i} Wark process/proceduras not documeanhed
__ o} Fabikty of work forme —_ 1) Warkgroup nommal practice

__ &l Mot encugh franed siafl __ ki Geher (Explain below)

__ f| Garporate changeesirucunng
Describe specifically how arganisational envirenment issues identified above confributed to the smar:

M

8. LeadershipiSupendision
__ al Poor plannngionganisabon of lasks __ di Unrealishe atibudeerpectations
__ bl Inadequale prioriisation of wori __ &} Syle of supendson
__ c) lnacequale delegationdassign ment of tasies _ f} Ceher (Explain below)

Describe specifically how eadership/supervision isaust identified abeve contribubed 1o the errar

Hia
10. Communication
__ a| Between depariments __ cj Between shifts
__ bl Between peanle __ d} Ceher (Explain below)
sl Fiie how icrtian insues idemifiedd abave corributed 1 1he errar)
i

11. Tither Issues (Explain below)
Descoribe specifically how this other issue contributed 1o the ermor:

THES DCeCLRAENT 5 CONTROLLED BY THE CLIETOMER SERYIDES - CHELTENHAN QUALITY GEFARTHMENT
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Stk A pace Custoner Services

o et Coaaee : smtths

Maintenance Error Decision Aid
SECTION Vija) - ERROR PREVENTION STRATEGIES

Wt curram exidling proceduned, | andiar palicies in your srganisaticn are intended o prevent the
incident, buit &d nat?

— Maintenance Paliciesi/PreceduresiProcesses (spacifyl
__ Inspection or Functional CheckTest (soncify)
Requined Maintenance Coomementation
__ Maintenance Manuaks {specifiyl ...
__ ‘Work cardsinstructions {specifl ...
__ Enginesring documents (specif). ...
_ - Other fpecifyl .o
Supparting Documerlathen
__ Factary modificaton shests (specify); ...
__ Sendce Bulatng (spacityl
__ Traming mabenal (Spedfy]: .. i
__ Drawing=Tesi Mates!'Spec ficabons (specify}
__ Oher [specilyl ...

SECTION Vilb| - MMEDIATE AND LOMG TERM CORRECTIVEFPREVENTIVE ACTIONS

Liza recommend stiars for error prevention siralegies (List each a3 o separate line ivem)

E . Prajected
Recommendation; Reapansibie Manager: Completion Dels:

THIS DOCUNENT |5 CONTACLLED BY THE CLESTOMER SEFVICES - THELTEMEAM QUALITY DEFARTMENT
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POSSIBLE INVESTIGATION THRESHOLDS
® WARRANTY RETURNS

® SIGNIFICANT INCIDENTS DISCOVERED INTERNALLY OR
EXTERNALLY (INCLUDING TECHNICIAN MISTAKE, OR
INACTION, AND WHERE APPROPRIATE, CARF REPORTED

ISSUES)

® AN EVENT'S IMPACT ON OPERATIONS (OUT OF
WORKSHOP PERFORMANCE, DELIVERY DELAYYS)

® REGULATORY ISSUES

® SUSPECT PARTS
© SMITHS AEROSPACE PROPRIETARY INFORMATION 14 S m Lt h S



THE INVESTIGATION PROCESS WILL BE HAMPERED UNLESS
THERE HAS BEEN :-

® THE ESTABLISHMENT OF A JUST CULTURE TO
ENSURE THAT PERSONNEL ARE NOT
INAPPROPRIATELY PUNISHED FOR REPORTING OR
CO-OPERATING WITH OCCURRENCE INVESTIGATIONS
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Pass
substitution test? | YES

A METHOD OF DETERMINING AN INDIVIDUAL'S CULPABILITY
= | i

Were actions Unauthorised ) Knowingly
as intended? NO substance? NO violating safe NO
operating 4
procedures? !
YES / NO
YES NO i
YES ,’I YES NO
Medical ! Deficiencies in
W condition? Were procedures / trallnln.g N
ere available, workable ! selection or 5
coqstequden(;:fs intelligible and /r inexperience?
as intended correct? /
[}
/I NO YES Blameless
NO YES YES NO / error bL-jt
! corrective Bl |
< ! training or aMEIess
YE ! counsellin error
/ _System indicated °
! Possible induced
System negligent error
Possible induced error
Substance reckless violation
v Substance abuse with violation
Sal’i)otaiqe,t abuse without Mg rem Diminishing
malevolen TP L
damage mitigation Cu'pab”'ty
suicide, etc.
6 smtths
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TRAINING LEVELS

Level O — Not applicable to this functional group or company does
not require it (e.g. don’'t work shifts).

Level 1 — General appreciation of theory and basic principles
appropriate to job role.

Level 2 — In-depth knowledge and the ability to apply to other
people under their control.

Level 3 — Full theoretical knowledge and competence to apply in
their job role.
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Human Factors
Syllabus module titles

Company training
Module number

EASA GM-145.A.30(e)
syllabus module

number

Introduction to human
factors 1 1
Human error 2 2,9
Human Error — slips and
lapses 3 39
Human Error - violations 4 46,9
Avoiding and managing
error 5 3
Human performance
and limitations 6 4
Environmental factors 7 5,6
Teamwork 8 8,9
Communication and
handovers 9 7
Organisation’s HF
Programme 10 10

18

© SMITHS AEROSPACE PROPRIETARY INFORMATION
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Maodule 1 THA - General [ Introduction to Hurman Factors

Accountable | Senior fdanagers | Certifyirg | Man Flanners & | Tech. Human Cuality Technizal | Purchasing | Store Ground
marager fanagers | & staff inc. | certifying | production | services & | factors assurance | record staff department | equiprment
Supervisors staff contral Ciesign staffy Engineer! | staff staff operators!
staff srgineers | instructor | suneygor Ciriversf Laourer
Thenesdtoaddress | 1 1 1 1 1 1 1 2 2 1 1 1 1
Hurnan Factors
Affects of Human 1 1 1 1 1 1 1 1 1 1 1 1 1
Factorson
airworthiness
Statistics and 1 1 1 1 1 1 1 1 1 1 1 1 1
incidents
Module 2 TMNA - Hurman Error
Accountable | Senior Managers | Certifying | Non Flanners & | Tech. Human Cuality Technical | Purchasing | Store Ground
manager Managers | & staff ing, | certifying | production | services | factos assurance | recaond staff department | squigrment
Supervisors staff control staff | & Design | stafff Enginesry | staff staff operatorsy
endinesrs | instructor | surveyor Cirivers Labourer
Types of ermors in [ 1 2 2 1 1 2 1 3 3 1 2 0 0
maintenance
Whenwe arermast |1 2 2 1 1 2 1 3 3 1 o 0 Qo
Przne to errar
Cirganisational 2 2 2 1 1 2 1 3 3 1 2 &} [}
accidents
System defences | 2 2 2 1 1 2 1 3 3 1 2 o u}
Maodule 10 THNA - Organisation’s HF Program
Accountable | Seniar Managers Certifying | Man Planrers & | Tech. Hurman Cluality Technical | Purchasing | Store Ground
maragsr Managers | & staff inz. | certifying | production | services | factors assurance | recond staff department | equigment
Supendsors staff cantrol & Design | staffy Enginesry | staff staff operatons
staff argineers | instructor | sureyor Ciriwers/ Labourer
All elerments tobe | 2 3 2 3 3 3 2 2 3 2 3 2 3
canvered by all staff
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HF TRAINER ACCEPTABILITY CRITERIA

® HAS ATTENDED AN ACCEPTABLE HUMAN FACTORS TRAINING
COURSE THAT COVERS THE EASA PART-145 INITIAL TRAINING
SYLLABUS

® HAS RECEIVED ADDITIONAL INSTRUCTION IN TRAINING AND
FACILITATION TECHNIQUES

® HAS WORKED FOR AT LEAST 3 YEARS FOR SMITHS
CUSTOMER SERVICES OR A MAINTENANCE ORGANISATION
MAINTAINING SIMILAR TECHNOLOGY/SCOPE OF WORK
EQUIPMENT
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OUTCOME:

® MOST PERSONNEL HAVE EMBRACED THE HUMAN FACTORS
PHILOSOPHY

® PERSONNEL ARE IDENTIFYING WHEN, DURING THE COURSE
OF THEIR DAILY DUTIES, THEY ARE ENTERING THE ERROR
ZONE

® BETTER WORKING RELATIONSHIP BETWEEN QUALITY AND
WORKSHOP TECHNICIANS
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